Suppose that X is an arbitrary real Banach space and T : X → X is a Lipschitz strongly pseudocontractive operator. It is proved that under certain conditions the Ishikawa iterative method with errors converges strongly to the fixed point of T and this iteration procedure is stable with respect to T .
Introduction and preliminaries.
Let X be a real Banach space and J denote the normalized duality mapping from X into 2 X * given by 
It follows easily from (1.2), (1.3), and (1.4) that T is strongly pseudocontractive (resp., pseudocontractive) if and only if (I −T ) is strongly accretive (resp., accretive), so that the mapping theory for strongly accretive operators (resp., accretive operators) is intimately connected with the fixed point theory of strongly pseudocontractive operators (resp., pseudocontractive operators). It is well known [4] that if T : X → X is a Lipschitz strongly pseudocontractive operator, then T has a unique fixed point. Next we recall the definition of stability. Let X be a Banach space and T be a mapping from X into X. Let x 0 ∈ X and x n+1 = f (T ,x n ) define an iteration procedure which yields a sequence of points {x n } ∞ n=0 in X. Suppose that F(T ) = {x ∈ X : T x = x} ≠ ∅ and that {x n } ∞ n=0 converges to a fixed point p of T . Let {y n } ∞ n=0 be an arbitrary sequence in X and n = y n+1 −f (T ,y n ) . If lim n→∞ n = 0 implies lim n→∞ y n = p, then the iteration procedure defined by x n+1 = f (T ,x n ) is said to be T -stable or stable with respect to T . Stability results for several iteration procedures for certain contractive definitions have been established in recent papers by several authors, (see [6, 10, 11, 12] and the references therein). In [6] , Harder and Hicks showed how such a sequence {y n } ∞ n=0 could arise in practice and demonstrated the importance of investigating the stability of various iteration procedures for various classes of nonlinear mappings.
It is our purpose in this paper to show that if X is an arbitrary real Banach space and T : X → X is a Lipschitz strongly pseudocontractive operator, then under certain conditions the Ishikawa iterative method with errors converges strongly to the unique fixed point of T . We also prove that this iteration procedure is stable with respect to T . Our results generalize most of the results that have appeared recently. In particular, the results of [1, 2, 3, 5, 6, 8, 10, 11, 12, 13] and a host of others will be special cases of our theorems.
The following lemma plays a crucial role in the proofs of our main results.
, and {c n } ∞ n=0 be three nonnegative real sequences satisfying the inequality
Main results.
In the sequel, k = (t − 1)/t and t is the constant appearing in (1.2) and L denotes the Lipschitz constant of T with L ≥ 1. iteratively by x 0 ,u 0 ,v 0 ∈ X, y n = 1 − β n x n + β n T x n + v n , n≥ 0, 
where r ∈ (0, 1] is a constant. Then {x n } ∞ n=0 converges strongly to the unique fixed point of T .
Proof.
(2.5) 6) and by [7, Lemma 1.1], we have
for all x, y ∈ X and s > 0. Using (2.1), we obtain that
(2.8)
It follows from (2.7), (2.8), and (2.9) that 10) which implies that
We have the following estimates:
(2.12)
From (2.1) and (2.12), we have
(2.13)
Using (2.13) in (2.11), we get
where
It follows from (2.3) and (2.14) that 
(1) the sequence {x n } ∞ n=0 converges strongly to the fixed point p of T ;
Proof. It follows from Theorem 2.1 that x n → p as n → ∞. This completes the proof of (1).
Using (2.22), we have
(2.23)
Set P n = (1 − α n )y n + α n T w n + u n , then (1 − α n )y n = P n − α n T w n − u n . As the proof in Theorem 2.1 and by (2.20), we obtain that
Hence y n+1 −p ≤ (1−αr ) y n −p + n +D v n +D u n . This completes the proof of (2). Now suppose that lim n→∞ y n = p. Then 
, u n = v n = 1 n + 1 (2.27) for n ≥ 0. Then the conditions in Theorem 2.6 are fulfilled. But [11, Theorem 1] and [12, Theorem 3] are not applicable since α n < β n for all n ≥ 0.
